Calpain upregulation and neuron death in spinal cord of MPTP-induced parkinsonism in mice.
Parkinson's disease (PD) is a neurodegenerative disorder resulting in slowness, tremors, and imbalance. Treatment of mice with 1-methyl-4-phenyl-1,2,3,6 tetrahydropyridine (MPTP) is one of several models used to mimic PD in humans. Administration of MPTP leads to the production of 1-methyl-4-phenyl-2,3 dihydropyridinium (MPP(+)). MPP(+) is taken up by dopaminergic neurons, causing mitochondrial dysfunction and cell death. Because calpain is involved in neuronal cell death and mitochondrial dysfunction, we examined the level of calpain in neurons in the substantia nigra (SN) and hippocampus of MPTP-treated C57BL/6 mice. Because of the interconnections between spinal cord and upper central nervous system neurons, we examined morphology, calpain activity, and calpain expression in neurons by double immunofluorescence using calpain and neuron marker (NeuN) antibodies. In controls, calpain expression was low in SN, hippocampus, and spinal cord NeuN(+) cells, and the NeuN stain was concentrated around the nucleus. In mice sacrificed 24 h after administration of three 20 mg/kg doses of MPTP, calpain expression was slightly increased in SN and hippocampal neurons and moderately increased in spinal cord neurons. In these animals, the NeuN stain was less concentrated around the nuclear membrane. One week after MPTP treatment, calpain content in NeuN(+) cells was greatly increased in SN, hippocampus, and spinal cord. Morphologically, SN and spinal cord neurons, treated for one week, were necrotic with a granular cytoplasmic NeuN content. Also, MPTP treatment upregulated calpain activity and mRNA level in spinal cord. These data suggest that following MPTP treatment, calpain causes neuronal death in SN as well as in spinal cord.